Abstract
19
adsorption equation, which indicates that only one site type is involved in the Sr 2+ adsorption.
Introduction

22
Strontium (Sr)-90 is one product of the radioactive elements of nuclear fuel materials emitting 23 beta particles. Its half-life is 29 years, and it is harmful to the human health (Fetter et al. 1988 ).
24
During the nuclear power plant accidents in Fukushima, Japan and Chernobyl, Ukraine, large 
Materials and Experiments
55
The kaolinite from Iriki, Kagoshima, was suspended in deionized water and the fraction with a 56 diameter less than 2µm was obtained by centrifugation. The obtained fraction was freeze-dried
57
and stored in a closed container. The sample was characterized by using the X-ray diffraction 58 apparatus (RINT1200, Rigaku Group of companies, Japan); the kaolinite content was 98.1% and 59 the alunite content was 1.9%.
60
Three g of kaolinite powder was put in a 400 mL centrifuge bottle, mixed well with 300 mL 66 Na-kaolinite suspension was kept for further use.
67
The Sr 2+ adsorption experiments were conducted by the batch method using a series of 68 polypropylene centrifuge tubes. Ten mL of the 10 g L -1 Na-kaolinite suspension was pipetted into 
72
hours at room temperature. The pH of the equilibrium suspension was measured and recorded.
73
Triplicate runs were performed for all batch experiments.
74
The equilibrium suspensions were centrifuged and the supernatants were gathered to 75 determine the Sr 2+ concentrations by inductively coupled plasma mass spectrometry (ICP-MS:
76
PerkinElmer SCIEX-ELAN DRC-e). The adsorbed amount of Sr 
81
The 
106
In the saturated column, the average penetration length, x p , of Sr 2+ fed into the soil by the Sr 
113
The inverse of r, 1+R D , is the retardation factor which is widely used for analyses of solute 114 transport in soils.
115
As K D is a positive quantity, R D is positive and this implies that r < 1 and a small r implies a 
117
proportional to R D . We can also assume that θ is a constant unsaturated volumetric water content.
118
However, in order to obtain the largest penetration length ratio, the saturated condition is adopted
119
here. 
149
The fittings of the Sr 2+ adsorption data to the Langmuir equation are presented in Fig.1 
